Triterpenoid electrophiles (avicins) suppress heat shock protein-70 and x-linked inhibitor of apoptosis proteins in malignant cells by activation of ubiquitin machinery: implications for proapoptotic activity.
Avicins are plant-derived triterpenoid stress metabolites that have both proapoptotic and cytoprotective properties. Avicins induce apoptosis in Jurkat T leukemia cells by targeting mitochondria and release of cytochrome c that occurs in a p53-independent manner. However, postmitochondrial antiapoptotic barriers, such as increased expression of heat shock proteins (Hsp) and X-linked inhibitor of apoptosis proteins (XIAP), frequently exist in cancer cells and often account for resistance to chemotherapy and a poor prognosis. In this article, we show the role of avicins in the activation of stress-regulated ubiquitination and degradation of Hsp70 and XIAP. This is the first report showing the regulation of Hsp70 via the ubiquitin/proteasome pathway. We also show the induction of E3alpha ubiquitin ligase in avicin-treated Jurkat T leukemia cells, and its involvement in the degradation of XIAP. Avicin-mediated suppression of Hsp70 and XIAP was further confirmed in other leukemic/lymphoma cell lines and freshly isolated peripheral blood lymphocytes from Sezary syndrome patients. No change in the Hsp70 and XIAP proteins was observed in peripheral blood lymphocytes from normal donors. We propose that the ability of avicins to induce ubiquitination and regulate the degradation of Hsp70 and XIAP in leukemia cells could have important implications in the treatment of drug-resistant neoplasia and inflammatory disorders.